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ABOUT AN EQUATION BY JALIL HAJIMIR-I
By Marin Chirciu — Romania
1) Solve in R:
2x%=3x 4 px—x? _ 9l-x
Jalil Hajimir — Canada

Solution: Using the means inequality we obtain:

LHS = 2%=3% 4 px=x" > p\[ox?-3x . gx—x2 — 2. 2% = 21X — RHS, with equality if and
onlyif 29" 3% = 2¥** o 32 3y =y —x2 o x(x—2) = 0 © x € {0,2}.

The set of equation’s solutions is S = {0,2}

Remark: The problem can be developed.

1.2 Let A € R fixed. Solve in R:

2x2—31x + le—xz — Zl—Ax

Marin Chirciu — Romania

Solution: Using the means inequality we obtain:

LHS = 2%°=34x 4 2Ax—x? 5 9 [ox?-32x . pdx—x? = 2. 2=2% = 21-2% = RS, with equality if
and only if 2%¥°734% = 220—x* o ¥2 _ 3}y = Jx — x? & x(x — 21) = 0 © x € {0,21}

The set of equation’s solutions is S = {0,21}.

Note: For A = 1 we obtain the proposed problem by Jalil Hajimir, Canada, in Pascal Academy

10/2019.Remark: The problem can be developed.
1.3 Let a, b € R fixed. Solve in R:

2x2—2ax + be—x2 — 21+(b—a)x

Marin Chirciu — Romania

Solution: Using the means inequality we obtain:

LHS = 2x2—2ax + 22bx—x2 > 2\/2x2—2ax . 22bx—-x% — 9 . p(b—a)x — Pl+(b-a)x — RHS, with

equality if and only if 2%°728% = 22bx=x* & 42 _Jgx = 2hx —x2 o x(x —a—b) =0 &
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< x € {0,a + b}.The set of equation’s solutions is S = {0,a + b}.

Note: Fora = %and b= %we obtain the proposed problem by Jalil Hajimir, Canada, in

Pascal Academy 10/2019. Remark: The problem can be developed.
2) Let A € R fixed. Solve in R.

32x2—31x + 331x—x2 + 33};3c—x2 — 31+/1x

Marin Chirciu — Romania

Solution:Using the means inequality we obtain:

LHS = 32x2—3lx + 33/1x—x2 + 33Ax—x2 > 3i/32x2—3lx . 33Ax—x2 . 33Ax—x% — 3. 3Ax —
= 31*4 = RS, with equality if and only if 32%"~34% = 334x—x" = 33Ax—x®
© 2x? —31x =3Ax —x?2 © 3x(x —21) = 0 © x € {0,21}.
The set of equation’s solutions is S = {0,21}.
Remark: The problem can be developed.

3) Let A € R fixed. Solve in R:

43x2—21x + 42/1x—x2 + 42/1x—x2 + 42)Lx—x2 — 41+Ax

Marin Chirciu — Romania

Solution: Using the means inequality we obtain:

LHS = 43x%-2Ax 4 g2Ax-x? | g2Ax—x? 4 p2Ax-x? >

> 41/43%2-20x . 42Ax—2% . g2Ax—2% . 42Ax—2% = 4. 42X = 142X = RYS, with equality if and
only if 43%7 2% = 2Ax=x" = 202 = g2 o 352 _ Py = 20x — %% ©
S4x(x—1) =0 x€{0,1}.

The set of equation’s solution is S = {0, A}.
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